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Purpose 

To examine iracE&l-based remodeling on macular arterial vessel wtih 
progression of diabetic retinopathy (DR}. 

Methods 

A binary (bfeck/white} branching pattern of arterial vessels was extracted 
Irom the macular region w*thin retinal images obtained by 50 fluorescein 
angibgraphy (FA) or eyes diagnosed with mild, moderate, dr severe 
nonproliferative DH (NPDR} or pro life rat rve DR (PDR}. A bOx ol 1Q£4 by 1Q24 
pixels centered at (be Jowea centralis was overtayed upon the macular region 
or each 2392 by 2043 binary image. One representative image cl each DR 
slags was selected! toi this preliminary sludy Focusing on a region around 
(he macula, ralher Ilian stuffing Ilia an tiro Jundusoopic image, considerably 
reduces tho analysis required tor diagnosis. Using VESsel GENoiatron 
Analyss {VESGEN} software, the 1024 by 1024 arterial binaiy pattern was 
mapped automatically to measure the density o( total vessel length (L J, as 
well as Ihe fractal dimension (D.) by a box-counting algorithm, VESGEN maps 
and quantilies vascular pattern as a function of vessel branching 
generation. 
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Results 

For mecUfer arterial vessels, angiogenesis ostiUated strongly Mh vascular 
drppoui aurmg progression el DR, D f and i Increased signiticantiv irom rtiiki 
NPDR ( 1 . 2 a and 0.0036 per pixel, respectively} to moderate NPDR (f .34 and 
0.0130 per pixel), decreased from moderate NPDR to swore NPDR (1 ,2S 
and 0.00S5 per pixel), and agam increased from severe NPDR to PDR (1 .30 
and 0.01 OS per pixel) Previously, we showed by a similar fractal analysis 3 that 
lot ib»o oombmed density of macular arteries and veins. O, decreased with 
progression <norn normal to mild NPDR 
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Conclusions 

By both fractal (Dj and branching (LJ analysts, macular arterial denstty 
oscillated wilh progression from mild NPDR to PDR. Results are consstent 
wifh our study reported recenlly for Ihe entire ahenal and venous branching 
trees wilhin 50' FAsby VESGEN grcneraiional branching analysis,' Current 
and previous results are important tor advances in eady-atage legenerabve 
DR llierafiiea . tor which reversed or DR progression ly a normal vessel 
density may he posstte For example, porentiai use ot regenerative 
angiogenesis stirrmlatois to reverse vascular dropoul during miM and severe 
NPDR is nol irKljfchE^d: foi treatment of modei ale NPDR 
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